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MaiOHAMDUV. REPORT HO. WAL 710/732 

Partial Report on Problem B-S.l1! 

22 March 19^5 

Reslstanca of Yarioue Plastic Lamlaates, Made by Victory Plastics Co., 

to Perforation by Prarment-Slmulatlng Projectiles 

1.  la response to a request, trotn the Office, Chief of Oränance , a 
program »a»~3Ä»fr conducted at iSSi^arsenal to develop Improyed components of 
body armor^aaagmbJLleis, In accordance with a request of the Boston Ordnance 
Dietrict^r ^Mts h»v^-&«efr eonaucted^t«^f«t>on samples of plastic laminates 
made by the Victory Plastic Company. Inasmuch as such materials have been con- 
sidered as components of body armor assemblies it is considered desirable to 
report the results of these tests as part of the general development program. 

^h2— Hone of the materials sabniitted exhibited resistance to perforation 
by frasment-simulatlng projectiles equivalent to that afforded by samples of 
Doron3 tested earlier. The smallnesa of most samples did not allow quanti- 
tative comparison of tne various samples. ^ 

\  - - — 

3.      After determination of its weight-per-unit-area, each sample was 
rigidly clamped -to an appropriate frame which allowed the areas of Impact to 
be free of support from the rear.    Into these areas were directed Impacts of 
cal.   .fc steel-Jacketed projectiles or cal.  .JO fragment-simulating projectiles, 
0-1-S,    or cal.   .22 fragment-simulating projectiles, fr-2,5 depending upon the 
size of the sample and the availability of the projectiles.    On the basis of 
welght-per-unlt-area a standard of required resistance was established for 
each sample by reference to the earlier tests of Coron.    Since the extrem« 
smallness of many of the samples made the determination of ballistic limits 

1. CO, »122.3/71(2) - Wtn U70.5/7UU3(c)%  28 September I9U3. 
2. BTH 160/395V^7^82 - Wtn UOO.112/3722, lU December 19^. 
3. WAL 710/6^1, 25 May 19UU. 
k. WAL 7fe/2U7(c), 17 December 19^31 lAltf^n 

1IfyB   M ♦• Uli Li. 5.    WAL   763/253(o). 7 January 19UU. ASSSFIED 

^. V 
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Imposalbl«, chargea calculated to give the required velocity were prepared and 
fired, and the resistancd of the sampla was thus determined qualitatively. 
The results of the testa are recited in Table I. 

k.      Although this metiiod did not allow an absolute evaluation of the many 
auarplea »ubmitted. It did provide, in moat cases, a basia on which a decision 
us to whether or not the material was better than materials already in use 
could be made. On this basia. therefore, it can be said that all materials 
subaitUd, with the exception of eamples lOigUUA, 1031^A, II3IP+A, 115^5A, 
appeared to be inferior in resistance to perforation by fragment-siaulatlng 
projectiles to materials tested previously. Of these exception« the status of 
of «ample 113^A alone has been quantitatively determined. This «ample appeared 
to afford resistance to the cal. .45 projectile substantially equivalent to 
that of Duron. The results on the other three exceptions were such as to 
preclude any definite decision as to their merits. 

5. Result« of tests conducted on various materials in the past have 
indicated a lack of correlation between the relative resistance of different 
materials under teat with fragment-siiulators and their relative resistance 
to perforation by fragment« of a hi^h-explosive shell statically detonated in 
close proximity to the samples. Such indications caution against extrapolation 
of ballistic limit test results to service conditions. It is recognized that 
the only valid test currently employed to reflect service conditions Is an 
actual fragmentation teat, ballistic limit tests such as those performed dur- 
ing this program have a valid role in that they can determine the control 
being exercised by the manufacturer in a continuous or repetitive process of 
fabricating a material which has previously established its resistance 
efficiency in an actual fragmentation test. Within certain limitations they 
also  may be used to detarmlae the probable reaiatance to actual fragmentation 
of a novated version of a material whose resistance has already been estab- 
lished. They should never be used, however, as a basis for determining the 
merits of a material which, either in itself or in some similar form, ha« not 
previously been tested. 

6. aince the matarials used in the subject tests are for the most part 
medificatioaB of matorlala tested earlier, it is believed that the use of 
fragment-aimulatora as determinatora of the merit« of these materials has been 
legitimate. Tue next step would appear to be the fabrication of enough 
samples of the type HjM+A to allow an actual fragmentation test, ffrom the 
results of the subject tests no other Sfimples appear to warrant tne additional 
expenäitore of time, Oijipower, materials and money which such a test requires. 

AWROVHD: 

J. I. Sullivan 
Aa«t. Jbngineer 

£<-Qu. 
£. L.  BXSD 
äasearch Metallurgist 
Acting Chief, Armor Section 

SECbidii iVuO&ViATiO^     coHfiOilW 
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